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Abstract 
 
Adaptive Educational Hypermedia (AEH) and IMS 
Learning Design (IMS LD) are different disciplines, 
and at present, there is little shared knowledge 
between them. However, their goal is the same: create 
the best possible environment for a learner to perform 
his/her learning activities in. This paper therefore 
tackles the issue of differences and similarities in AEH  
(especially, in Authoring thereof), and IMS LD.  
 
1. Introduction 
 
 AEH [2] is adding personalization and adaptation 
to e-learning. It caters for each learner individually, to 
her knowledge, needs, preferences, learning styles, 
etc., conforming to learner-centered education. Its 
forefathers are hypermedia (any collection of nodes 
and links), adaptivity (its main strength; based 
primarily on user models) and finally, education. 
IMS LD [6] is an e-learning specification to model 
pedagogical scenarios,  aimed to cover various 
learning situations and roles, with a strong pedagogical 
rooting.  Its forefathers are design methodology and 
pedagogy.  
In this paper, we compare these two seemingly 
different disciplines, to find out how they can benefit 
from each other. 
 
2. LAOS  
 
LAOS [4],[8], is a generic framework for authoring 
of A(E)H, prescribing five authoring layers, 
corresponding to basic AEH high-level components: 
domain model (DM), goal and constraints model (GM) 
(also called pedagogical model for the educational 
domain), user/learner model (UM), presentation model 
(PM) and adaptation model (AM). The DM is similar 
to a book or reference manual. It defines e-learning 
content, structure and meta-data, organizing 
information into concept maps. The GM filters this 
large book, extracting elements for the learning event. 
The GM pre-orders elements; however, adaptation can 
still change this initial order. Importantly, the GM adds 
pedagogical labels and weights to concepts (e.g., to 
determine that material is for beginners or advanced 
learners, etc.). The UM stores information on the 
learner. The PM has information on a learner’s 
environment, such as device type (handheld versus 
desktop), quality of service. The AM dynamically uses 
the above static models, via adaptation strategies (or 
pedagogic strategies). The AM is further detailed in 
the LAG model [5].  
The first four layers are static layers. None of the 
variables is prescribed, only their intended range. The 
representation of these layers is concept-based. I.e., 
domain knowledge is represented as a hierarchy of 
concepts, with several attributes, but also that the goal 
model and user model are represented as concepts. 
Finally, the last layer is the only dynamic layer, 
which describes the adaptive behavior of the system. 
This layer specifies how the ‘ingredients’ of the other 
layers are combined with each other in ‘receipts’. This 
layer has actually sub-layers [5]. The first one has IF-
THEN rules. Conditions and actions in these rules 
refer to instances of the variable values from the 
previous 4 models. A wrapper around these basic rules 
forms an adaptation language. Finally, at the highest 
level, there are adaptation strategies. The interesting 
part about these is that they are interchangeable. I.e., a 
strategy can be applied to more than one domain 
model. The adaptivity and the contents are kept apart. 
 
4. IMS Learning Design 
The IMS LD [6] e-learning specification for 
pedagogical scenarios is based on three 
implementation levels (A, B, C) of incremental 
expressiveness that allow modelling units of learning, 
focused on collaboration, adaptation, adaptability or 
any other pedagogical method. Every level adds to the 
previous one a number of extra features that provide a 
richer and more complex scenario. For instance, Level 
A provides the basic structure of activities and roles, 
Level B adds properties, conditions, calculations, 
global elements and a monitoring service, and Level C 
round it off with notifications [12],[7]. 
Technically, any information package consists of a 
manifest where the method is described, a pool of 
resources used along the course and optional external 
XML files that improve a few internal features, e.g., a 
specific use of properties or services. Also, every unit 
of learning is written taking a structured metaphor that 
defines runs, plays, acts and activities. 
IMS LD is the base for several players [1],¡Error! 
No se encuentra el origen de la referencia.,[10], 
authoring tools [1],[13] and engines [1],[11]. It 
provides a full XML representation model that goes 
from the lesson plan in paperwork to a final online 
running unit of learning. The basic lifecycle is divided 
in three well-defined and isolated steps: modelling, 
publishing and playing. This three-stage process 
implies that design-time and run-time stand alone, and 
when any modification is required the author must start 
the full process, making the changes in design-time, 
publishing the new information package and playing it 
afterwards. Furthermore, the learning roles are sharply 
defined as well: author-role at editing time and player-
role at run-time don’t have to become the same person. 
This means that the end-user of an IMS LD based 
system could be a student, but also a tutor or an author, 
depending on the tool and the approach. 
Thus, IMS LD becomes a flexible way to represent, 
edit and execute a variety of adaptive pedagogical 
models. Furthermore, some features in Level B and C 
allow several types of adaptation. The appropriate use 
of conditions, global elements, calculations, 
monitoring services, properties and notifications are 
able to carry out personalized units of learning based 
on flow, content, interface, evaluation, a.o. [3].  
 
5. Comparison LAOS and IMS LD 
 
From these brief introductions of LAOS and IMS 
LD, we can already see, for instance, where AEH 
authoring can benefit from a setting such as that of 
IMS LD: LAOS (and for that matter, most of the AEH 
authoring models) don’t provide for explicit multiple 
roles for authors and learners (LAOS allows for five 
roles corresponding to the five layers, but the 
pedagogical rooting is replaced with a technical one). 
It is also our belief that IMS LD can benefit from a 
more explicit formulation of the adaptive behavior of 
the authored system, which can be borrowed from 
LAOS, and especially, LAG [5]. Moreover, IMS LD is 
believed to benefit from a clear distinction between 
learning object contents and learning object behavior 
(i.e., allowing the same object to behave differently in 
different settings; allowing pedagogical strategies to be 
exchanged the same way learning objects are). 
However, further research is necessary to clarify 
these initial mutual synergy points and discover others. 
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